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INTRODUCTION
A erobic capacity is defined as the ability to perform long and intensive work by means of dominating aerobic ATP production in working muscles. This capacity is characterized by maximal oxygen consumption (VO 2 max) and anaerobic thresholds as well as work economy and rate of rest to work transitions (Jones, Carter, 2000) . VO 2 max is dependent on the maximal rate of aerobic ATP production and oxygen transport capacity by cardiorespiratory system (Astrand, 1952) . It is usually determined during graded exercise test by measuring pulmonary gas exchange parameters (Duncan et al., 1997) .
The highest values of VO 2 max (above 80 ml / kg -1 / min -1 ) have been recorded in endurance athletes such as cyclists, distance runners, skiers, rowers and swimmers. The VO 2 max was shown to be lower in other athletes and in untrained subjects reaching only 40 ml / kg in men and women respectively (Neumann, 1988) . The VO 2 max is important not only for athletes but also for moderately active persons because it reflects the general ability of the organism to adapt to physical and even other kinds of activity. Aerobic capacity is known to influence positively the recovery of muscular power, phosphocreatine and blood lactate disappearing (Tomlin, Wenger, 2001) , it is associated with the risk of trauma or illness in soldiers and cadets (Harwood et al., 1999; Knapik et al., 2001) . The data about influence of aerobic capacity on heat tolerance (Selkirk, Mc Lellan, 2001 ), sleep quality (Shapiro et al., 1984) , personality characteristics (Jasnoski et al., 1988) , stability of reaction time during exercise (Brisswalter et al., 1997) are also available. Since VO 2 max depends on physical activity level, changes under influence of endurance training, it may also reflect the effectiveness of soldiers or cadets physical education programmes (Vogel et al., 1986) .
The aim of this study was to evaluate the aerobic capacity in the Lithuanian Military Academy's first year students.
METHODS
Subjects. 63 Lithuanian Military Academy's first year students (57 men and 6 women) agreed to participate in the study. Their age and anthropometric characteristics are presented in Table 1 .
Graded exercise test, data collection and VO 2 max determination were the methods of the survey.
All subjects performed a maximal incremental test on the cycle ergometer Monark 834E. Before the test a 5 min warm up with the intensity of 70 W was performed. The incremental test consisted of each minute increasing cycling with pedalling frequency 70 rpm. Starting workload was 70 W, the increase at each step -21 W. All subjects were encouraged to continue as long as they were able to maintain the required pedalling frequency. After that the subjects rested for five minutes in the supine position. Pulmonary gas exchange was measured breathby-breath using the portable telemetric system (Oxycon Mobile, Jaeger). The flow-volume sensor and the gas analyser (gas mixtures containing 5% CO 2 and 16% O 2 were used) were calibrated using automatic calibration procedures, as provided by Jaeger, before each testing session. Data on gas exchange were averaged over 5 s intervals. Heart rate was recorded simultaneously (Polar S 810, Electro, Finland). The maximal oxygen uptake (VO 2 max) was determined as the highest VO 2 within 20 s period obtained during increasing cycling test (Fig. 1) . Maximal cardiorespiratory values at this point were calculated as well.
Capillary blood samples from a finger tip were analysed for lactate concentration with an aid of Exan-G lactate analyser (Kulis et al., 1988 
RESULTS
All absolute and relative (expressed as ml per kg of body weight) values of VO 2 max in cadets investigated are presented in Table 2 , while the means of this parameter in different academic groups and in women subjects are shown in Fig. 2 . Only in the second group VO 2 max was significantly higher, but in other groups including that of women it was very similar. The distribution of aerobic capacity level according to the scale for untrained persons are presented in Fig. 3 
DISCUSSION
In this study the aerobic capacity and maximal cardiorespiratory values of Military Academy's students were determined by means of graded cycle ergometer test. The aerobic capacity in most cadets may be considered as high and very high (80%), and only in one fifth of the subjects -as moderate, applying the normative scale for untrained persons.
The maximal values of heart rate (HR), minute ventilation and respiratory exchange ratio (RER) reached at the and of graded exercise test show the adequate motivation of the subjects and may be an evidence that true maximal aerobic capacity (VO 2 max ) values were measured in this investigation. The most acceptable criterion that the subject reached his true VO 2 max is the plato in oxygen consumption and power relationship. This is the case only for 50% of the subjects (Astrand, 1952) . We observed plato only in 35% of the subjects. Therefore the decision about true VO 2 max achievement by the subject is often made according to such indirect criterions as blood lactate concentration which during the first five minutes of recovery should be higher than 8 mmol / l -1 , RER and HR at the end of test which should be higher than 1.1 and 85% of age predicted maximum, respectively (Astrand, 1952; Issekutz et al., 1962) . In our case only blood lactate concentration at the fifth min of recovery was lower than 8 mmol / l -1 , but maximal values of RER and HR exceeded required values.
The VO 2 max values measured in our study are similar to those of cadets in other countries. VO 2 max of New Zeeland's soldiers was reported to be 50.8 (6.2) ml / kg (O'Donnell et al., 1984) . The USA army recruits demonstrated such VO 2 max during treadmill exercise test: men -50.6 (6.2): women -39.7 (5.2) (Sharp et al., 2002) . So, our Military Academy's female students demonstrated rather higher aerobic capacity. The results of many investigations demonstrate that soldiers and cadets need higher than moderate aerobic capacity level. This may be associated with purposeful training programmes used in many military institutions. As established by the USA investigators, the VO 2 max among the USA army recruits was increased by 5% after the initial basics physical training period (Vogel et al., 1986) . Obviously, the possible influence of other factors on VO 2 max cannot be ignored. For example, VO 2 max is strongly dependent on the genetic factors (Jones, Carter, 2000) . This might be the important reason for VO 2 max variation among subjects or academic groups observed in our study.
It is widely accepted that VO 2 max is one of the most important indexes of human physical readiness, especially that of aerobic endurance (Jones, Carter, 2000) . There are strong evidences that VO 2 max is limited by maximal cardiac output, blood oxygen carrying capacity and sometimes pulmonary system in the population of healthy people performing dynamic exercise with involvement of large muscle groups (Cerretelli, Di Prampero, 1987; Richardson, Saltin, 1998) . What may be the role of VO 2 max for soldiers or cadets? It was established that recovery after intensive exercise is slower among the subjects with low aerobic capacity (Hoffman, 1997) . The heat tolerance is higher (Selkirk, McLellan, 2001) , the slowdown of reaction during fatigue is less (Brisswalter et al., 1997) and the risk of trauma is lower (Harwood et al., 1999) among persons with higher aerobic capacity level. All the mentioned above factors are closely related to the quality of the soldier or cadet professional activity. So, the testing of aerobic capacity in the military population seems to be important for evaluation of their professional readiness and effectiveness of physical training programs.
CONCLUSIONS
The VO 2 max in Military Academy's cadets is 52.9 (4.6) ml / kg -1 / min -1 (from 42.7 to 63.4). The aerobic capacity in most cadets may be considered as high and very high (80%), and only in one fifth of the subjects -as moderate, applying the normative scale for untrained persons.
